INTRODUCTION
The Total Ozone Mapping Spectrometer (TOMS) and the Solar Backscattered Ultraviolet (SBUV) instrument aboard the NIMBUS 7 satellite make high precision total ozone measurements using the backscattered ultraviolet (BUV) technique [Dave and Mateer, 1967] . From a nearly polar, sunsynchronous orbit, TOMS scans in a plane perpendicular to the orbital plane to produce daily global ozone measurements at between 50 and 150 km resolution [Heath et al., 1978] . The ground station data can be more accurately compared to the TOMS data than the SBUV data owing to the high spatial resolution and daily global coverage of TOMS. For this reason the TOMS comparisons have been much more extensively studied and will be the primary subject of this paper.
COMPARISON TECHNIQUES
In matching TOMS ozone data to a ground station, the TOMS sample closest to the station location was used. The separation between the center of the TOMS field of view (FOV) and the ground station averaged about 0.2 arc degrees, with the station almost always within the TOMS FOV. The time difference was found to average about 1 hour. For SBUV, where the closest measurement can be up to 13 ø in longitude away from the ground station, SBUV measurements on each side of the ground station and on the same day. as the ground measurement were interpolated to the ground station longitude using the inverse squares of the separation as weighting functions. The separation in latitude was at most 1 o.
For each matched pair of satellite/ground station measurement a difference was computed as a percent of the ground station value. station, the daily percent differences were averaged to obtain the "percent bias" between the satellite and the ground station. A correction was then applied to this bias to account for the ozone that may be present between the station altitude and the average terrain altitude in the satellite field of view. On the basis of ozonesonde data we estimate that roughly 0.8% of the total ozone is present in each kilometer of the lower troposphere. Using this value we find that of the 80 stations, only 11, shown in Table 1 Tables 2 and 3 represent systematic errors in the two measurement schemes. A negative bias indicates that, on the average, TOMS ozone values are lower than the station values. The two tables also show the random errors in the comparisons as represented by the standard deviations of TOMS/station differences. In the following section we will examine the implication of these differences in understanding the quality of the total ozone data sets.
ANALYSIS OF COMPARISON STATISTICS
An overall summary of comparison of the two satellite instruments with the two types of ground based instruments is given in Table 4 . Column 4 of this table gives the unweighted average of the individual station biases followed by an uncertainty estimate (one standard error) obtained by dividing the interstation variability of the biases (given in column 5) by the square root of the number of stations. Both SBUV and TOMS measure significantly smaller ozone amounts compared to those measured from the ground. Recently it has become evident that a substantial part of the satellite/ground bias is due to inconsistencies in the ozone absorption coefficients used by both the satellite and the ground station retrieval algorithms. All four types of instruments being compared here measure the absorption of solar ultraviolet radiation by ozone; however, their wavelength bands are different, and they do not use a common ozone absorption spectrum. T•te 4 also shows that, in addition to an overall bias betw• satellite and ground ozone values, there exists a smaller but statistically significant bias between the two satellite instruments as well as between the two types of ground instruments. Using Dobson as the transfer standard, TOMS ozone is found to be 1.7% higher than SBUV. As both SBUV and Finally, one must consider the possibility that spatially varying errors may be present in SBUV/TOMS retrieval schemes. As pointed out by Klenk et al. [1982] , the BUV technique is relatively insensitive to the ozone amount (and the pollution) present in the lower troposphere. The retrieval algorithm in effect depends on the standard ozone profiles to estimate lower tropospheric ozone amounts. The error introduced, however, is very small; typically, a 10% error in estimating tropospheric ozone may lead to 0.5% error in the total ozone. Although station to station differences of more than 50% in the yearly average tropospheric ozone density are being reported by balloonsondes, it appears that much of this difference is due to a bias between the two types of balloonsonde sensors currently in use operationally: the Brewer Mastsonde and the ECC Sonde. Using the ozonesonde data received from AES, Canada, we have compared the Garmisch- Table 4 SBUV data. On the basis of an independent analysis of the instruments calibration [Fleig et al., 1982a , Addendum] it has been determined that the SBUV/TOMS total ozone began drifting downward at the rate of about 0.5% per year immediately after launch, owing to a wavelength dependent degradation of the aluminum diffusing plate used to monitor the solar flux. Before processing the second year data a technique was developed to monitor and correct most of this instrumental drift; therefore, the second year ozone drift should be less than 0.5 %/year. In the polar regions there is considerable overlap of the TOMS fields of view from one orbit to the next. When a pole is sunlit, TOMS takes an ozone measurement every 100 min, and these can be used to study short-term ozone variations. To show a typical such variation, TOMS data taken over the south pole during a 15-day period in December 1978 are shown in Figure 10 . Also shown are the once a day measurements made by the Dobson instrument located at the south polar station Amundsen-Scott. Though one observes considerable variability in TOMS ozone during the day, the measurements agree well whenever they are compared with the temporally coincident Dobson measurements. 
